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© In telecommunication network for serving cord- 
less units located in a microcells. Radio speech 
channels, which are allotted to the network, are di- 
vided into channel groups such that no intermodula- 
tion products occur among the channels of each 
group. The network comprises a plurality of base 
units located respectively in the service zones. Each 
base unit establishes two-way speech channels with 
those of the cordless units which are located in the 
same zone as the base unit and generates priority 
values of the channel groups as representations of 
usages of the groups through a statistical process. 
According to the priority values, one of the channel 
groups is assigned to the base unit. 



FIG. 2 

BMEWffTM 



TO/FROM 
LOCAL 
SWITCHING 
SYSTEM 1 




LINE 

INTERFACE 



^16 



BUS 

ARBITER 



CHANNEL 
CONTROLLER 
(FIGS. 5, 6, 7A 
H) 



CHANNH UNIT 



CHANNEL UNIT 



CHANNEL UNIT 



Rank Xerox (UK) Business Services 

BNSDOCID. <EP 0513B41A2 I > 



1 



EP 0 513 841 A2 



2 



The present invention relates generally to 
switched telephone networks for serving an area 
which is divided into relatively small service zones 
in which cordless telephones are located, and more 
specifically to a channel assignment technique for 5 
use with such cordless telephone networks. 

With cellular mobile telephony, automobile sta- 
tions are usually located at such greater distances 
apart that signals transmitted from mobile stations 
are not strong enough to interfere with other sta- io 
lions to produce intermodulation products. No dif- 
ficulty arises in assigning speech channels to the 
mobile stations. However, with microcellular sys- 
tems which are currently employed in business 
environments, the service area is divided into small 75 
zones, or microcells with a radius of as small as 
several tens of meters and cordless telephones are 
usually located at short distances apart. In some 
instances, the distance between adjacent cordless 
stations may be as short as 1 meter. In addition, 20 
the size and shape of each of the microcells differ 
from one cell to another and a great number of 
base units must be provided. One problem asso- 
ciated with such microcellular systems is that due 
to the high density of cordless units intermodula- 25 
tion products are often generated between adjacent 
units and seriously affect the operation of the sys- 
tem. 

It is therefore an object of the present invention 
to provide a channel assignment technique for dy- 30 
namically assigning channels to each of the divided 
microcells of a cordless telecommunication net- 
work. 

According to the present invention, there is 
provided a telecommunication network for serving 35 
cordless units located in a plurality of service 
zones. Radio speech channels, which are allotted 
to the network, are organized into a plurality of 
channel groups such that no intermodulation pro- 
ducts occur among the channels of each group. 40 
The network comprises a plurality of base units 
located respectively in the service zones. Each 
base unit establishes two-way speech channels 
with those of the cordless units which are located 
in the same zone as the base unit and generates 45 
priority values of the channel groups as representa- 
tions ol usages of the groups through a statistical 
process. According to the priority values, one of 
the channel groups is assigned to the base unit. 

Preferably, a priority table is provided having so 
entries corresponding respectively to the channel 
groups for storing priority values of the channel 
groups respectively in the corresponding entries. 
The field intensity of each channel of all groups is 
niuasuied and the stored priority value of the Chan- 55 
nyl ytoup (or currently assigned to the base unit) to 
which ihe radio channel belongs is increased if the 
measured field intensity is higher than a specified 



value and decreased if the measured intensity is 
lower than the specified value. A maximum value of 
the priority values stored in the priority table is 
detected and one of the channel groups having the 
maximum value is assigned to the base unit in- 
stead of the channel group currently assigned to 
the base unit. 

Preferably, the detected maximum value is 
compared with the priority value of the currently 
assigned channel group and the channel group 
having the maximum value is reassigned to the 
base unit if the maximum value is greater than the 
previous value by more than a predetermined 
amount 

According to a specific aspect of this invention, 
the network includes a channel status table having 
entries corresponding respectively to the channels 
of all the groups for storing busy/idle status bits 
respectively in the corresponding entries indicating 
the busy/idle states of the channels, and a priority 
table having entries corresponding respectively to 
the channel groups for storing priority values of the 
channel groups respectively in the corresponding 
entries. Each base unit receives a call request to or 
from the cordless units located in the same zone 
as the base unit, and updates the busy/idle status 
bits of the channels of the channel group which is 
currently assigned to the base unit according to the 
presence and absence of the call request. All 
busy/idle status bits are sequentially retrieved from 
the channel status table, and each channel is clas- 
sified as representing a first possible state of the 
channel if the retrieved status bit indicates a busy 
state. The field intensity of each channel is mea- 
sured if the retrieved status bit of the channel 
indicates an idle state, and this channel is clas- 
sified as representing a second possible state if the 
measured intensity the channel is lower than a 
specified value or a third possible state (a busy 
state of a channel of a group not currently assigned 
to the base unit) if the measured intensity is higher 
than the specified value. The base unit determines 
whether all channels are classified as simulta- 
neously representing a mixture of the first, second 
and third possible states. If this is the case, the 
stored priority value of the channel group which is 
currently assigned to the base unit is increased if 
each channel is classified as representing the third 
possible state, and that stored value is decreased if 
each channel is classified as representing the first 
or second possible state. 

The present invention will be described in fur- 
ther detail with reference to the accompanying 
drawings, in which: 

Fig. 1 is a block diagram of a switched cordless 
telephone network in which the dynamic channel 
assignment of the present invention is imple- 
mented; 
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Fig. 2 is a block diagram of a base unit of Fig, 
2; 

Fig. 3 shows details of the common memory of 
Fig. 2; 

Fig. 4 is a flowchart showing steps of initializa- 
tion routine performed by the central controller 
of a base unit; 

Figs. 5 and 6 are flowcharts respectively show- 
ing steps of connection setup and clearing rou- 
tines performed by the controller of a channel 
unit; 

Figs. 7A and 7B arc flowcharts showing steps of 
a priority update routine performed by the con- 
troller of a channel unit; and 
Fig. 8 is a flowchart showing steps of a change- 
of-priority routine performed by the central con- 
troller. 

Fig. 1 is a block diagram of a private switched 
cordless telephone network in which the dynamic 
channel assignment scheme of the present inven- 
tion is shown incorporated. In Fig.1, the system 
comprises a local switching system 1 such as PBX 
(private branch exchange) connected through ex- 
change lines to a public switched network, not 
shown. Connected by extension lines 4 to the local 
switching system 1 are base units 2-1 - 2-N of 
identical construction which are located in strategic 
points of respective microcelis, or service zones 3- 
1 through 3-N. Each base unit comprises FDM 
(frequency division multiplex) channel units 5-1 
through 5-K each being capable of establishing a 
two-way control channel or a two-way speech 
channel. For a typical system, speech channels are 
provided as channels #1 through #49 and a control 
channel as channel #50. The extension lines from 
the local switching system 1 are terminated re- 
spectively to these channel units. Cordless units 6 
are located in each service zone 3. During an idle 
state, each cordless unit is constantly monitoring 
the control channel, ready to receive control signals 
from any of the channel units of the zone in which 
it is located, to tune to one of the speech channels 
with frequency division multiplex with other channel 
units when a call is originated or received. The 
number of channel units provided for each service 
zone is dependent 

Speech channels #1 through #49 are organized 
into several groups so that no inlermodulation pro- 
ducts occur between the speech channels of the 
same group as well as between any of the speech 
channels and the control channel. According to the 
present invention, the channel groups are given 
priority values which are dynamically altered in a 
manner to be described, and each service zone is 
assigned a channel group whose priority value is 
higher than a previous one. 

As shown in Fig. 2, each base unit 2-i com- 
prises a memory 10 and a zone number setting 



switch 1 1 which are coupled by way of a common 
bus 12 to channel units 5-1 through 5-K. The zone 
number setting switch 1 1 of each service zone has 
a dial which is a manually set to indicate a channel 

5 group number initially assigned to the service zone. 
A central controller 13 provides initialization proce- 
dure to be described. Each channel unit 5 includes 
a line interface 14 coupled through the associated 
extension line 4 to the local switching system 1 . A 

to radio-frequency transceiver 15 is coupled to the 
line interface 13 and to a channel controller 16 and 
is normally tuned to the common control channel to 
receive call processing signals through interface 1 3 
or from cordless units 6 through antenna 18 for 

75 setting up a two-way speech channel under control 
of the channel controller. Channel controller 16 
cooperates with memory 10 and zone number set- 
ting switch 11 by way of a bus arbiter 17 to 
dynamically assign a speech channel in a manner 

20 as will be described. Bus arbiter 17 provides ar- 
bitration among channel units 5 when more than 
one channel unit attempts to obtain the right to use 
the common channel 13. 

As shown in Fig. 3. memory 10 is partitioned 

25 into several areas for defining a channel group 
table 20. a priority group table 21 . a channel status 
table 22, a field intensity table 23 and a group 
assignment register 24. Channel group table 20 
defines a map establishing relationships between 

30 channel group identifiers and speech channel num- 
bers. For example, channels #1, #2, #4, #8, #13, 
#21 and #35 are organized into group #1 and 
among which no intermodulation occurs. Priority 
group table 21 defines relationships between chan- 

35 nel groups and priority values. As will be de- 
scribed, each group is initially given a priority value 
of 0.5, which is updated dynamically depending on 
the usage of all channels of the system. Channel 
status table 22 establishes relationships between 

40 channels of the system and their busy /Idle status, 
and field intensity table 23 defines relationships 
between all channels of the system and their field 
intensity levels represented by one of codes "0", 
"1" and "2". As will be described in detail later, 

45 field intensity table 23 is updated by first checking 
each channel entry of channel status table 22 to 
see if it is busy or idle. If it is busy, code "1" is 
stored into the field intensity column of the cor- 
responding channel entry of field intensity table 23 

so without performing a field intensity test. If channel 
status table 22 shows that a channel is idle, the 
field intensity of this channel is checked to see if it 
is higher or lower than a prescribed level. If it is 
higher than the prescribed level, the channel under 

55 test is recognized as a channel ol other group and 
is currently in a busy slate. In such instances, code 
"2" is stored into the field intensity table 23. Other- 
. wise, a code "0" is stored into field intensity table 
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23. Group assignment register 24 is used to store 
an assigned channel group number. When a call 
request is originated from a cordless unit or an 
incoming call is received, control channel unit 5 
accesses this assignment table to identify which 
group is assigned to which zone. 

Central controller 13 is programmed to perform 
an initialization routine as illustrated in Fig. 4. 

During an initial system startup, the initializa- 
tion routine begins with step 30 which checks the 
zone number setting switch 1 1 to look up the zone 
number initially assigned to the own service zone 
and stores it into the group assignment register 24 
as an initial channel-group assignment procedure. 
Control goes to step 31 to set all priority values of 
channel priority table 21 to an initial value of, say, 
0.5. Exit then is to step 32 to initialize channel 
status table 22 by setting all of its status bits to "0" 
(i.e., idle state). 

The channel controller 1 6 of each channel unit 
is programmed to process call processing signals 
over the control channel as well as to perform 
channel assignment procedures. With the system 
initialization procedure being complete, the channel 
controller 16 of one of the channel units may 
respond to a call request from a cordless unit and 
invokes a channel status update routine (Fig. 5). 
This routine starts with step 40 to access the group 
assignment register 24 to read out each of the 
initially assigned channel groups and then the 
channel group table 20 is accessed to read all the 
channel numbers of the initially assigned group. 
Control proceeds to step 41 to use the retrieved 
channel numbers to access the channel status ta- 
ble 22 as address pointers. An idle channel is 
selected from the assigned group and the status bit 
of the selected channel is changed to "1 ". In a 
manner well known in the art, controller 16 causes 
transceiver 15 to be tuned to the selected speech 
channel to allow the calling cordless unit to enter a 
talking mode. The controller 16 of the talking chan- 
nel eventually responds to an end-of-call signal 
from the cordless unit by executing step 42 (Fig. 6) 
in which it accesses channel status table 22 to 
reset the status of the speech channel to "0". 

Figs. 7A and 7B are flowcharts illustrating a 
priority update routine. This update routine is in- 
voked at periodic intervals and begins with step 50 
which directs the setting of the address pointer of 
channel status table 22 to channel entry #1. Exit 
then is to step 51 to read the channel status table 
22. Control proceeds to decision step 52 to check 
to see if the status bit of the accessed entry of 
table 22 is w 1 If this is the case, control branches 
at step 52 to step 53 to set a code "1" into the 
corresponding channel entry of the field intensity 
table 23 as an indication that the channel being 
examined is one that belongs to the same group 



and is currently in a busy state. Control exits to 
step 54 to check to see if the end of channel 
entries is reached in channel status table 22. If the 
answer is negative, control branches to step 55 to 
5 advance the address pointer to the next and re- 
turns to step 51 to repeat the process In this way, 
the busy states of the channel status table 22 are 
transferred to corresponding channel entries of the 
field intensity table 23. 
70 ^ the status bit of the examined channel entry 

of status table 22 is "0" (i.e., idle state), control 
branches at step 52 to step 56 to measure the field 
intensity of the speech channel of the entry being 
examined. Control advances to step 57 to deter- 

15 mine if the measured field intensity is higher than a 
prescribed level. If the answer is affirmative, control 
branches to step 58 to set a code "2" into the 
corresponding channel entry of the field intensity 
table 23 as an indication that the channel being 

20 examined is one that belongs to the group as- 
signed to another base unit. Otherwise, control 
branches to step 59 to set a code "0" into the 
corresponding channel entry of field intensity table 
23 as an indication that the channel being exam- 

25 ined is one that belongs to the same group and is 
currently in an idle state. Following the execution of 
either step 58 or 59, control returns to step 54. In 
this way, all channel entries of channel status table 
22 are eventually set either to "0", "1" or "2", and 

30 when this occurs, control branches at step 54 to 
step 60. 

In step 60 (Fig. 7B) t all entries of the field 
intensity table 23 are sequentially retrieved for 
checking to see if they comprise a mixture of 

35 codes "0", M 1 " and "2 n . If the answer is negative, 
control branches at step 61 to the end of this 
routine, and if it is affirmative, control branches at 
step 61 to step 62 to set the address pointer of the 
field intensity table 23 to entry #1 to read out this 

40 tube (step 63) from the starting location to examine 
each speech channel. Exit then is to decision step 
64 to check to see if the status bit of the examined 
channel is code "2" or otherwise. If a code M 2" is 
detected, control branches at step 64 to step 65 to 

45 calculate the following formula, 

P = (Kx P)/(K+1) (1) 

where, P is a priority value and K a constant which 
so determines an incremental/decremental . value of 
the priority value with respect to the previous value, 
and is typically a K-value of 128 is adopted. Con- 
trol proceeds to step 67 to set the calculated 
priority value into the corresponding channel-group 
55 entry of the priority table 21 rewriting a previous 
priority value. 

If the status bit read out of table 23 is code "0" 
or "1", control branches at step 64 to step 66 to 



4 



7 



EP 0 513 841 A2 



8 



calculate the following formula, 

P = (K x P + 1)/(K +1) (2) 

and proceeds to step 67 to set the calculated 
priority value into the corresponding channel-group 
entry of the priority table 21. The priority value P 
obtained by Equations (1) and (2) varies in the 
range between 0 and 1. Note that each result of 
Equation (1) is greater than the previous value and 
the incremental value of the result becomes small- 
er as the priority value P approaches unity and 
becomes greater as it approaches zero, while each 
result of Equation (2) is smaller than the previous 
and the decremental value of the result becomes 
greater as the priority value P approaches unity 
and becomes smaller as it approaches zero. 

After executing an end-of-entries checking step 
in decision block 68 following block 67, the address 
pointer is advanced to the next (step 69) if all 
entries have not yet been checked, and control 
returns to step 63 to read the next channel entry of 
the field intensity table 23. In this way, the previous 
priority value of each channel group is rewritten 
with a calculated value subsequently derived from 
the next channel entry of the channel group, and 
each entry of the priority table 21 is filled with a 
value obtained from the last calculation. If the de- 
cision in step 68 becomes affirmative, control ter- 
minates the priority update routine. 

Since the calculated priority value reflects the 
previous priority value of the same channel group 
and the calculation is repeated on all channels of 
the same group to rewrite the previous value, the 
final priority value is a result of a statistical pro- 
cess. Further, the priority value is varied depending 
on whether the field intensity level of idle channels 
is higher or lower than a specified value, the prior- 
ity of each channel group represents a statistical 
result of the usage of the channels of the group 
over an extended period of time. Therefore, chan- 
nel assignment is dynamically performed without 
causing interference between adjacent service 
zones and without being adversely affected by a 
time-varying traffic load. 

In addition, since the priority updating steps 62 
through 68 are skipped when all status bits of the 
field intensity table 23 are other than a mixture of 
codes "0", T and "2'\ the priority values of all 
channel groups tend to converge to a certain value 
during a light traffic period, effectively reducing the 
range of priority valves which are derived during a 
heavy traffic period. This feature produces a further 
stabilizing effect on the dynamic channel assign- 
ment scheme. 

The central controller 13 of each base unit is 
further programmed to execute a change-of-priority 
routine shown in Fig. 8 at periodic intervals. This 
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routine begins with step 70 to make a search 
through all entries of priority table 21 for a maxi- 
mum value. Exit then is to decision step 71 to 
compare the maximum priority value with the cur- 

5 rent priority value of a channel group which is 
assigned to the base unit. If the maximum value is 
greater than the current value by more than a 
predetermined value, typically 0.1, control 
branches at step 71 to step 72 to read all channel 

70 status bits of the currently assigned channel group 
from the channel status table 22 and goes to 
decision step 73 to determine if all status bits are 
zero (i.e.; all channels of the currently assigned 
group are idle). If the answer is affirmative, control- 

75 ler 16 of each service zone 3-i branches at step 73 
to step 74 to store the channel group number of 
the maximum priority value into the corresponding 
zone entry of the group assignment register 24, 
thus rewriting a previously stored channel group 

20 number. If all speech channels of the currently 
assigned group are busy, the decision is negative 
in step 73 and control branches to step 75 to watt a 
certain period of time and returns to step 70 to 
repeat the process until all status bits of table 22 

25 becomes zero. If step 71 makes a negative de- 
cision, control branches to the end of the routine, 
leaving the current channel group number in the 
group assignment register 24 unchanged. 

Since the channel group register 24 is updated 

30 only when the maximum priority value is greater 
than the current value of a base unit by more than 
a specified amount, it is possible for the base unit 
to avoid changing channel groups when the chan- 
nels of the current group are temporarily rendered 

35 all busy. This feature ensures channel assignment 
stability even when two or more channel groups 
have slightly differing priority values. 

Claims 

40 

1. A telecommunication network for serving cord- 
less units located in a plurality of service 
zones, said network having radio speech chan- 
nels which are organized into a plurality of 

45 channel groups such that no intermodulation 

products occur among the channels of each 
group, said network comprising a plurality of 
base units located respectively in said service 
zones, each of said base units comprising: 

so means for establishing two-way speech 

channels with those of the cordless units which 
are located in the same zone as the base unit; 
and 

means for generating priority values of 
ts said channel groups as representations of us- 

ages of said groups through a statistical pro- 
cess and assigning one of said channel groups 
to the base unit according to said priority val- 

5 
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ues. 

2. A telecommunication network as claimed in 
claim 1, wherein said priority value generating 
means comprises: 5 

a priority table having entries correspond- 
ing respectively to said channel groups, said 
priority table storing priority values of said 
channel groups respectively in said corre- 
sponding entries; ?o 

means for measuring field intensity of 
each of said radio channels and increasing the 
stored priority value of the channel group to 
which the radio channel belongs if the mea- 
sured field intensity is higher than a specified 75 
value and decreasing said stored priority value 
of the channel group if the measured field 
intensity is lower than said specified value; and 
means for detecting a maximum value of 
said priority values stored in said priority table 20 
and reassigning one of said channel groups 
having said maximum value to the base unit 
instead of the channel group currently as- 
signed to the base unit. 

25 

3. A telecommunication network as claimed in 
claim 1, wherein said priority value generating 
means comprises: 

a priority table having entries correspond- 
ing respectively to said channel groups, said 30 
priority table storing priority values of said 
channel groups respectively in said corre- 
sponding entries; 

means for measuring field intensity of 
each of said radio channels and increasing the 35 
stored priority value of the channel group to 
which the radio channel belongs if the mea- 
sured field intensity is higher than a specified 
value and decreasing said stored priority value 
of the channel group if the measured field ao 
intensity is lower than said specified value; 

means for detecting a maximum value of 
said priority values stored in said priority table; 
and 

means for comparing the detected maxi- 45 
mum value with the priority value of the chan- 
nel group which is currently assigned to the 
base unit and reassigning one of said channel 
groups having said maximum value instead of 
the current channel group if the maximum val- 50 
ue is greater than said previous value by more 
than a predetermined amount. 

4. A telecommunication network as claimed in 

claim 1, wherein said priority value generating 55 
means comprises: 

a priority table having entries correspond- 
ing respectively to said channel groups, said 



priority table storing priority values of said 
channel groups respectively in said corre- 
sponding entries; 

means for (a) measuring field intensity of 
each of said radio channels, classifying the 
measured field intensity of each channel as 
representing one of first, second and third pos- 
sible states of the channel, (b) determining 
whether all the measured field intensities si- 
multaneously represent a mixture of said first, 
second and third possible states of said chan- 
nels, (c) increasing the stored priority value of 
the channel group which is currently assigned 
to the base unit if the measured field intensity 
of each channel is classified, as representing 
the third possible state and if all the measured 
field intensities are determined as representing 
said mixture of possible states, and (d) de- 
creasing said stored priority value of the cur- 
rently assigned channel group if the measured 
field intensity of each channel is classified as 
representing the first or second possible state 
and if all the measured field intensities are 
determined as representing said mixture of 
possible states, said first second and third 
possible states representing respectively an. 
idle state of each channel, a busy state of each 
channel of the channel group currently as- 
signed to the base unit, and a busy state of 
each channel of a channel group other than 
said assigned channel group; and 

means for detecting a maximum value of 
said priority values stored in said priority table 
and reassigning one of said channel groups 
having said maximum value to the base unit 
instead of the channel group currently as- 
signed to the base unit. 

5. A telecommunication network as claimed in 
claim 1, wherein said priority value generating 
means comprises: 

a priority table having entries correspond- 
ing respectively to said channel groups, said 
priority table storing priority values of said 
channel groups respectively in said corre- 
sponding entries; 

means for (a) measuring field intensity of 
each of said radio channels, classifying the 
measured field intensity of each channel as 
representing one of first, second and third pos- 
sible states of the channel, (b) determining 
whether all the measured field intensities si- 
multaneously represent a mixture of said first, 
second and third possible states of said chan- 
nels, (c) increasing the stored priority value of 
the channel group which is currently assigned 
to the base unit if the measured field intensity 
of each channel is classified as representing 
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the third possibte state and if all the measured 
field intensities are determined as representing 
said mixture of possible states, and (d) de- 
creasing said stored priority value of the cur- 
rently assigned channel group if the measured 5 
field intensity of each channel is classified as 
representing the first or second possible state 
and if all the measured field intensities are 
determined as representing said mixture of 
possible states, said first, second and third w 
possible states representing respectively an 
idle state of each channel, a busy state of each 
channel of the channel group currently as- 
signed to tne base unit, and a busy state of 
each channel of a channel group other than 75 
said assigned channel group; and 

means foe delecting a maximum value of 
said pnofity values stored in said priority table; 
and 

m<;«viv Inr comparing the detected maxi- 20 
mum v.-ih*- with tho priority value of the chan- 
nel g<rMi(. wturh is currently assigned to the 
baso unit ;ml roassigning one of said channel 
groups rmvirwj said maximum value instead of 
the cum-m c runnel group if the maximum val- 25 
uc is grt .;iUf man said previous value by more 
than a f»re<> mined amount 

6. A u.-tro mmnnication network as claimed in 

claim 1. wtk-it-in said priority value generating 30 
mean:; 1 .mpn uj< 

a ttuinrM 1 status table having entries cor- 
resfK»'ii!n«) n MHXhvcly to the channels of all 
ol sai 1 said channel status table stor- 

ing Ur , <'ii« status bits respectively in said 35 
ct>m.-M««i<iifi'j « f trios indicating the busy/idle 
States ol ! .1 -1 < h.mncls; 

rrc.rr t. * reeving a call request to or 
fio-Ti uv t <«»r-tu:ss units located in the same 
/one at tr* Uise unit, and updating the 40 
tnr.y «n< statu:, bits of the channels of the 
chani'i;i .jt..ut- wucn is currently assigned to 
thi tias« tiM.i av oiding to presence and ab- 

S(.-n« 1. tit : a<1 » all n.ijuCSt; 

a (iihrfi-y \ii»t: having entries correspond- 45 
inrj u:si-* tiv. y \o said channel groups, said 
piionty st< -ring priority values of said 

» channel *y icspectively in said corre- 

sponam«j i.-nttius. 

mca-»s »<»» ta> sequentially retrieving all the so 
busy idk states bits from said channel status 
table, (b) classifying each channel of all said 
groups as repicscntmg a first possible state of 
the channel if the retrieved status bit indicates 
a busy statu ul the channel, (c) measuring field 55 
intensity uf each channel of all said groups if 
the retrieved status bit indicates an idle busy 
state of the channel and classifying the chan- 



nel as representing a second possible state of 
the channel if the measured field intensity of 
the channel is lower than a specified value or a 
third possible state of the channel if the mea- 
sured field intensity is higher than the speci- 
fied value, (d) determining whether all the 
channels are classified as simultaneously re- 
presenting a mixture of said first, second and 
third possible states, (e) increasing the stored 
priority value of the channel group which is 
currently assigned to the base unit if each 
channel of all said groups is classified as re- 
presenting the third possible state and if all 
channels of said groups are determined as 
representing said mixture of all possible states, 
and (f) decreasing said stored priority value of 
the currently assigned channel group if each 
channel of all said groups is classified as re- 
presenting the first or second possible state 
and if all channels of said groups are deter- 
mined as representing said mixture of all pos- 
sible states, said third possible state represent- 
ing a busy state of each channel of a channel 
group which is not currently assigned to the 
base unit; and 

means for detecting a maximum value of 
said priority values stored in said priority table 
and reassigning one of said channel groups 
having said maximum value to the base unit 
instead of the channel group currently as- 
signed to the base unit. 

7. A telecommunication network as claimed in 
claim 6, wherein said maximum value detect- 
ing and reassigning means comprises means 
for retrieving the busy/idle status bits of the 
channels of the group currently assigned to the 
base unit and reassigning said one channel 
group to the base unit if the retrieved status 
bits simultaneously indicate all idle states of 
the channels. 

8. A telecommunication network as claimed in 
claim 1, wherein said priority value generating 
means comprises: 

a channel status table having entries cor- 
responding respectively to the channels of all 
said groups, said channel status table storing 
busy/idle status bits respectively in said cor- 
responding entries indicating the busy/idle 
states of said channels; 

means for receiving a call request to or 
from said cordless units located in the same 
zone as the base unit, and updating the 
busy/idle status bits of the channels of the 
channel group which is currently assigned to 
the base unit according to presence and ab- 
sence of said call request; 
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a priority table having entries correspond- 
ing respectively to said channel groups, said 
priority table storing priority values of said 
channel groups respectively in said corre- 
sponding entries; 5 

means for (a) sequentially retrieving all the 
busy/idle status bits from said channel status 
table, (b) classifying each channel of all said 
groups as representing a first possible state of 
the channel if the retrieved status bit indicates 10 
a busy state of the channel, (c) measuring field 
intensity of each channel of all said groups if 
the retrieved status bit indicates an idle bury 
state of the channel and classifying the chan- 
nel as representing a second possible state of 75 
the channel if the measured field intensity of 
the channel is lower than a specified value or a 
third possible state of the channel if the mea- 
sured field intensity is higher than the speci- 
fied value, (d) determining whether all the 20 
channels are classified as simultaneously re- 
presenting a mixture of said first, second and 
third possible states, (e) increasing the stored 
priority value of the channel group which is 
currently assigned to the base unit if each 25 
channel of all said groups is classified as re- 
presenting the third possible state and if all 
channels of said groups are determined as 
representing said mixture of all possible states, 
and (f) decreasing said stored priority value of 30 
the currently assigned channel group if each 
channel of all said groups is classified as re- 
presenting the first or second possible state 
and if all channels of said groups are deter- 
mined as representing said mixture of all pos- 35 
sible states, said third possible state represent- 
ing a busy state of each channel of a channel 
group which is not currently assigned to the 
base unit; 

means for detecting a maximum value of 40 
said priority values stored in said priority table; 
and 

means for comparing the detected maxi- 
mum value with the priority value of the chan- 
nel group which is currently assigned to the 45 
base unit and reassigning one of said channel 
groups having said maximum value instead of 
the current channel group if the maximum val- 
ue is greater than said previous value by more 
than a predetermined amount. so 

A telecommunication network as claimed in 
claim 8, wherein said maximum value detect- 
ing and reassigning means comprises means 
for retrieving the busy/idle status bill of the 55 
channels of the group currently assigned to the 
base unit and reassigning said one channel 
group to the base unit if the retrieved status 



bits simultaneously indicate ail idle states of 
the channels. 

10. A telecommunication network as claimed in 
any one of claims 1 to 9, further comprising a 
local switching system connected to a public 
switched telecommunication network, wherein 
said base units are connected to said local 
switching system; 

11. In a telecommunication network for serving 
cordless units located in a plurality of service 
zones, said network having radio speech chan- 
nels which are organized into a plurality of 
channel groups such that no intermodulation 
products occur among the channels of each 
group, said network comprising a plurality of 
base units located respectively in said service 
zones, each of said base units comprising 
means for establishing two-way speech chan- 
nels with those of the cordless units which are 
located in the same zone as the base unit, a 
method for assigning one of said channel 
groups to each one of said base units compris- 
ing the steps of: 

a) generating priority values of said channel 
groups as representations of usages of said 
groups through a statistical process; and 

b) assigning one of said channel groups to 
the base unit according to said priority val- 
ues. 

12. A method as claimed in claim 11, wherein 
each of the base unit includes a priority table 
having entries corresponding respectively to 
said channel groups, said priority table storing 
priority values of said channel groups respec- 
tively in said corresponding entries, wherein 
the step (a) comprises: 

ai ) measuring field intensity of each of said 

radio channels; 

a2) increasing the stored priority value of 
the channel group to which the radio chan- 
nel belongs if the measured field intensity is 
higher than a specified value and decreas- 
ing said stored priority value of the channel 
group if the measured field intensity is low- 
er than said specified value; and 
a3) detecting a maximum value of said pri- 
ority values stored in said priority table; and 
a4) reassigning one of said channel groups 
having said maximum value to the base unit 
instead of a channel group currently as- 
signed to the base unit. 

13. A method as claimed in claim 12, wherein the 
step (a4) comprises the steps of comparing the 
detected maximum value with the priority value 
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of the channel group which is currently as- 
signed to the base unit and reassigning said 
one of said channel groups if the maximum 
value is greater than said previous value by 
more than a predetermined amount. 

14. A method as claimed in claim 12 or 13, 
wherein the step (a?) comprises the steps of: 

Ai ) classifying the measured field intensity 
of each channel as representing one of first, 
second and third possible states of the 
channel, 

A2) determining whether all the measured 
field intensities simultaneously represent a 
mixture of said first, second and third possi- 
ble states of said channels, said first, sec- 
ond and third possible states representing 
respectively an idle state of each channel, a 
busy state of each channel of the channel 
group currently assigned to the base unit, 
and a busy state of each channel of a 
channel group other than said assigned 
channel group; and 

Aa) if all the measured field intensities are 
determined by the step (A?) as representing 
said mixture of possible states, increasing 
the stored priority value of the channel 
group which is currently assigned to the 
base unit if the measured field intensity of 
each channel is classified by the step (AO 
as representing the third possible state and 
decreasing said stored priority value of the 
currently assigned channel group if the 
measured field intensity of each channel is 
classified by the step (A1) as representing 
the first or second possible state. 

15. A method as claimed in claim 11, 12, or 13, 
wherein each of the base units further com- 
prises a channel status table having entries 
corresponding respectively to the channels of 
all said groups, said channel status table stor- 
ing busy/idle status bits respectively in said 
corresponding entries indicating the busy/idle 
states of said channels, wherein the step (a) 
comprises the steps of: 

ai) receiving a call request to or from said 
cordless units located in the same zone as 
the base unit, and updating the busy/idle 
status bits of the channels of the channel 
group which is currently assigned to the 
base unit according to presence and ab- 
sence of said call request; 
a2) sequentially retrieving all the busy/idle 
status bits from said channel status table; 
a3) classifying each channel of all said 
groups as representing a first possible state 
of the channel if the retrieved status bit 



indicates a busy state of the channel; 
aO measuring field intensity of each chan- 
nel of all said groups if the retrieved status 
bit indicates an idle busy state of the chan- 

5 nel and classifying the channel as repre- 

senting a second possible state of the chan- 
nel if the measured field intensity of the 
channel is lower than a specified value or a 
third possible state of the channel if the 

70 measured field intensity is higher than the 

specified value, said third possible state re- 
presenting a busy state of each channel of 
a channel group which is not currently as- 
signed to the base unit; 

75 (as) determining whether all the channels of 

said groups are classified as simultaneously 
representing a mixture of said first, second 
and third possible states; and 
(ae) if all channels of said groups are deter- 

20 mined by the step (as) as representing said 

mixture of all possible states, increasing the 
stored priority value of the channel group 
which is currently assigned to the base unit 
if each channel of all said groups is clas- 

25 sified by the step (as) as representing the 

third possible state, and decreasing said 
stored priority value of the currently as- 
signed channel group if each channel of all 
said groups is classified by the step (a$) as 

30 representing the first or second possible 

state. 

16. A method as claimed in claim 15, wherein the 
step (b) comprises the steps of retrieving the 
35 busy/idle status bits of the channels of the 

group currently assigned to the base unit and 
reassigning said one channel group to the 
base unit if the retrieved status bits simulta- 
neously indicate all idle states of the channels. 



9 



BNSDOClD; <EP 0513&41A2 t > 



EP 0 513 841 A2 




EP 0 513 841 A2 



FIG. 2 



BASE UNIT 2A 



TO/FROM 
LOCAL i 
SWITCHING 
SYSTEM 1 



13 



CENTRAL 
CONTROLLER 
(FIGS. 4, 8) 



§ffi3s$> MEMORY 



10 



a^mAm^ ZONE NUMBER t 
181 SETTING SWITCH 



n 




BNSDUOl. ■ M ' <;M <«41A2 I > 



n 



EP 0 513 841 A2 



FIG. 3 



CHANNEL GROUP TABLE 



CROUP NUMBER 


SPEECH CHANNEL NUMBER 


CROUP #1 


#1> #2, #4, #8, #13, #21, #35 


GROUP #2 


#3, #5, #6, #10, #12, #20, #32 


GROUP #3 


#7, #9, #14, #15, #25, #29, #38 







GROUP PRIORITY TABLE ^ CHANNEL STATUS TABLE r 22 

GROUP NUMBER I PRIORtTYj I CHANNEL NUMBER I BUSY/IDLE 
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